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NOVEL FRAGMENTATION IN BUPHANISINE™

VIA INTERPRETATION OF ITS HIGH RESOLUTION MASS SP

SIR:

The successful application of the low resolution mass spectro-
metric method to many structural studies in the indole and dlhydro-
indole alkalolds reflect the proclivity of the nitrogen atom to
(3,4)

dominate the major modes of molecular fragmentation. Recent -

(5,6)

ly, Blemann et al. have proposed an "element map" for the
presentation of hlgh resolutlion mass spectral data in an attempt
to allow structural inferences to be drawn from grouping the
observed lons according to their heterocatomic content. ;Fhus,

in the case of deoxydihydro-N, -methylajmaline and voacangine,

b
the overwhelmlng predominance of entriles within the nifrogen
heteroatomlc groups was 1Interpreted as demonstrating that the
heteroatom, nitrogen, "is intimately built into the carbon skeleton,
making 1t impossible to produce lons without heteroatoms to any
apprecliable extent." High resolutlion mass spectral data of

(7)

ajmaline, ajmalidine and related alkaloids would bear out this
conclusion.

In this laboratory consideration of the matrix tabulation
(Table 1) of the elemental composltions and fragment intensities(8)
for buphanisine (I) has revealed that such an assumption regarding
the "intimately bullt-in'" nature of the blcyclic bridgehead

nitrogen in this Amaryllidaceae alkaloild could have led to

erroneous structural correlations with its high resolutlon mass
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spectrum, were 1t an alkalold of unknown structure. This
surprising feature 1s apparent from the observation that the

most abundant fragments are found in the CHO3 column, demonstrating

that the blcyclic bridgehead nitrogen is eliminated in a neutral

fragment from the molecular ion.(9)

Ratlonal accounting for this unexpected observation may be
depicted by the fragmentation sequence in Scheme 1 showing the
elimination of the alicyclic nitrogen as 55 mass unlts (m.u.)
of composition C3H5N and 55+15 m.u. (CAH8N)‘(10) Benzylic cleavage
(5,6-bond) of buphanisine (I), with charge retentlon on the

tropilium molety thus generated, forms species a, which can

O-CH3z

undergo retro-Diels-Alder fission of ring C, resulting in the

"open" molecular lon, g.(ll)

Loss of azabutadiene by simple
fission of the 11,12-bond in b forms the conJjugated allylic
radical ion, ¢ (M-55), of composition 014H1403.

Now facile expulsion of a methyl radical from fragment ¢C
produces the highly unsaturated, methylenedloxytropllium ion, d
(M-70), of composition 013H1103. A large metastable peak is
observed in the conventional mass spectrum for the transitlon
230 —> 215. This loss of a methyl radical may be asslsted

energetically by the formation of the pyrane structure, g;. v
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Cyclization of fragment ¢ with subsequent loss of a
methoxy radical results in 1lon e <015H1102) which could readily
lose a hydrogen radical to form the cyclopentadienyl species f.

It should be noted that several fragments of lesser
abundance do contain the alicyclic nitrogen: (1) loss of methyl
radical from the molecular ion; (2) loss of methoxyl radical
from the molecular ion generating an allylic carbonium ion at
C-3; (3) expulsion of ethylene (C-11,C-12); and (4) the removal of
a C4H7O and a CSHgo species from ring C to give fragments g and h.
Fragment h may cyclize with concomitant loss of neutral HCN to
form a series of ilons of compositions CllHlO—SOE via expulsion
of hydrogen radicals to form the fully aromatic methylenedioxy-
azulenium ion 1.

The correlations postulated in this communication are
further substantiated by analogous results for amaryllisine,(lz)
buphanidrine, crinine and their dihydroderivatives,(ls) which
will be reported in a full paper in this series.(14)

These results represent the first example where the neutral
nitrogen-containing moiety, azabutadiene, is eliminated directly
from a bicyclic bridgehead position. Other examples of nitrogen

. . . 15
heterocatom elimination upon electron impact occur as ammonla,( )

(18) (9)

hydrogen cyanide, methylene imine,

(8)

from monocyclic systems

(9)

or acyclic side chains; and dihydroisoguinoline from a
bicyclic system. Thus, caution must be exercised in the inter-
pretation of the population distr;butions arranged according

to heteroatomic content arising from high resolution mass

spectrograms.
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